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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD OF DRIVING IT 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display device 
with simple, constitution and control of a display control 
system and with a short write time. 
CONSTITUTION: Gates of first and second TFTs 13, 15 
of Nth pixel electrode 1 1 are connected to gate lines of 
Nth row and (N+1)th row. The drains of the first and 
second TFTs 13, 15 of the pixel electrode 11 of Mth 
column are connected to the first and second data lines 
19, 21 of the Mth column. The gate lines 17 are 
connected to a gate driver 23, and the first and second 
data lines 19, 21 are connected to first and second 
column drivers 40, 50. The gate driver 23 scans the gate 
lines 17. The second column driver 50 applies a reset 
voltage and a write voltage to the second data lines 21 , 
and the first column driver 40 applies a signal for canceling a DC component of the signal that 
the second column driver 50 outputs after one horizontal scan period to the first data line 19. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the drive approach of the ferroelectric liquid crystal 
display in which a gradation display is possible, and a liquid crystal display component especially about 
the drive approach of a liquid crystal display and a liquid crystal display component 
[0002] 

[Description of the Prior Art] recently, research of the possible ferroelectric liquid crystal display device 
of a gradation display advances - having - **** - "LIQUID CRYSTALS", 1989, Vol.5, and NO 4 
Using a ferroelectric liquid crystal with the spiral pitch of a chiral smectic C phase smalleV than substrate 
spacing of a display device for the 1 171st page thru/or the 1 177th page is proposed. That in which that 
in which this kind of ferroelectric liquid crystal does not have the memory nature (bistability nature) of 
an orientation condition has DHF liquid crystal (Deformed Helix Ferroelectric Liquid Crystal) and 
memory nature is called SBF liquid crystal (Short Pitch BistableFerroelectric Liquid Crystal) 
[0003] Since the spiral pitch of DHF liquid crystal or SBF liquid crystal is smaller than substrate 
spacing, Where it has spiral structure, are enclosed between substrates, and it responds to the electrical 
potential difference impressed. The 1st orientation condition which the direction of a major axis of a 
liquid crystal molecule (director) arranged mostly in the 1st direction, It is set as either of the middle 
orientation conditions that the average array of the 2nd orientation condition and the direction of a major 
axis of a liquid crystal molecule the direction of a major axis of a liquid crystal molecule carried out 
[ the array ] orientation in said 1st direction and the 2nd different direction mostly serves as said 1st 
[ the ] and the direction of the arbitration between the 2nd direction. Since DHF liquid crystal or SBF 
liquid crystal can take a middle orientation condition, a gradation display is possible for it. 
[0004] As the drive approach of making a gradation display performing to the ferroelectric liquid crystal 
display device using DHF liquid crystal or SBF liquid crystal, how to impress the electrical potential 
difference (write-in electrical potential difference) according to display gradation to each pixel is 
considered conventionally. However, it is difficult for a write-in electrical potential difference and the 
transmission of a pixel not to correspond, but to realize the gradation display of practical use level by 
this drive approach. This is for gradation not to become settled uniquely with the electrical potential 
difference impressed before it, even if a hysteresis is in the optical property (relation between applied 
voltage and permeability) of DHF liquid crystal or SBF liquid crystal and it impresses simply the 
electrical potential difference corresponding to display gradation to liquid crystal. 
[0005] In order to solve this problem, the reset pulse for once setting liquid crystal as one side of the 1st 
orientation condition and the 2nd orientation condition is impressed to Japanese Patent Application No 
4-343710 and Japanese Patent Application No. 4-327002, and the drive approach of a method according 
to an indicative data of writing in and impressing a pulse is proposed after that. 

[0006] In the liquid crystal display using this drive approach, as shown in Fig. 7 for example, at one side 
of the transparence substrate of the pair which counters on both sides of liquid crystal, one thin film 
transistor 72 connected with the pixel electrode 74 at it is arranged in the shape of a matrix, and the 
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counterelectrode is formed in another side. The gate electrode of a thin film transistor 72 connected to 
the corresponding pixel electrode 74 of a line is connected to the gate line 71 of each line, and the drain 
electrode of a thin film transistor 72 connected to the corresponding pixel electrode 74 of a train is 
connected to the drain line 73. The pulse PI for a write-in compensation shown in drawings (B) the 
pulse P2 for reset compensation, a reset pulse P3, and the write-in pulse P4 are impressed to the pixel 
electrode 74 through a data line 73 at the period which the gate pulse shown in drawing 8 (A) is 
impressed [ period ] to the gate line 71 of a liquid crystal display, and is making the TFT component 72 
turn on one by one. The pulse PI for a write-in compensation has the write-in pulse P4 and a reverse 
polarity is a pulse with an equal absolute value, and the pulse P2 for reset compensation has a reset 
pulse P3 and a reverse polarity, and it is a pulse with an equal absolute value. 
[0007] According to this drive approach, the liquid crystal molecule of a ferroelectric liquid crystal is 
arranged by the reset pulse P3 in an one direction, the write-in pulse P4 is impressed to the pixel 
electrode 74 after that, and the electrical potential difference VMOD of the write-in pulse P4 is held at 
each [ in a non-selection period ] pixel. Therefore, regardless of the hysteresis of liquid crystal while 
™££ t t0 dc 5 n ? "MPdy Ae gradation corresponding to the write-in electrical potential difference 
VMOD, the gradation is maintained for one frame. Therefore, a gradation display is attained Moreover 
since a reset pulse P3 and the pulse P2 for reset compensation write in with phase murder and the write- 
in pulse P4 and the pulse PI for compensation offsets each other, a dc component is not generated on the 
electrical potential difference impressed to liquid crystal 
[0008] 

[Problem(s) to be Solved by the Invention] However, in the liquid crystal display using the drive 
??£nm P - rop0 f d by Ja f anese J Patent Application No. 4-343710 and Japanese Patent Application No. 
4-327002, in order to make it a dc component not occur in applied voltage, in addition to the write-in 
pu se P4 and a reset pulse P3, two pulses PI and P2 for compensation are impressed. For this reason the 
data (data which reversed the sign) which reversed the bit from the same contents at each selection 
period needed to be supplied twice to the data line driver, and there was a problem that the configuration 
and actuation of a display-control system became complicated. Moreover, in order to impress [ 74 1 four 
pulses of P4 from the pixel electrodePl of each line, there was also a problem that the selection period 
long ^ l0ng ' consea * uentl y Ae ^te-" 1 P eri °d for one screen became 

[0009] This invention was made in view of the above-mentioned actual condition, and aims to let the 
configuration and control of a display-control system offer the drive approach of the short liquid crystal 
display component of the write-in time amount for one screen, and a liquid crystal display simply 
Moreover this invention sets it as other purposes to offer the liquid crystal display component wiih easy 
[001i ,tS dnvc aPP™ 011 of a display-control system. 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the liquid crystal 
display concerning this invention The pixel electrode arranged in the shape of a matrix, and the 1st 
transistor by which the end of a current path was connected to said pixel electrode, The 1st data line 
connected to the other end of the current path of the 2nd transistor by which the end of a current path 
was connected to said pixel electrode, and said 1st transistor connected to the corresponding pixel 
electrode of a train, The 2nd data line connected to the other end of the current path of said 2nd 
transistor connected to this corresponding pixel electrode of a train, The substrate currently steadily 
equipped with the gate line connected to the gate of the 2nd transistor connected to the gate of said 1st 
transistor connected to the corresponding pixel electrode of a line, and this corresponding pixel electrode 
of the one-line continued lme of a line, The substrate of another side in which the counterelectrode 
which counters said pixel electrode was formed, and the 1st orientation condition which the liquid 
crystal molecule arranged mostly in one direction according to the electrical potential difference which 
has been arranged between said substrates and impressed between said pixel electrodes and said 
counterelectrodes, The ferroelectric liquid crystal display device to which the liquid crystal molecule 
equipped the orientation condition of the middle arbitration of the 2nd orientation condition which 
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earned out the **** array, and said 1st and 2nd orientation condition with the ferroelectric liquid crystal 
which carries out orientation in the direction of another side, A selection means to output the selection 
signal which turns on said 1st and 2nd transistors to said gate line connected to the gate of said 1st 
transistor of said corresponding pixel electrode of a line, and the gate of the 2nd transistor of this 
corresponding pixel electrode of the one-line continued line of a line, With said selection means To said 
selected, corresponding pixel electrode of a line, said ferroelectric liquid crystal A write-in means to 
unpress the control signal which consists of a reset voltage signal for setting it as one side of said 1st or 
2nd orientation condition, and a write-in voltage signal which changes according to the display 
gradation of a pixel through said the 2nd data line and said 2nd transistor, It is characterized by having a 
compensation means to impress the compensatory signal for offsetting the dc component of the 
electrical potential difference impressed to said ferroelectric liquid crystal by said write-in means to said 
pixel electrode through said the 1 st data line and said 1 st transistor. 

[001 1] Said compensatory signal has a polarity contrary to said write-in voltage signal and said reset 
voltage signal respectively, and consists of a voltage signal for a write-in compensation with an equal 
absolute value, and a voltage signal for reset compensation, for example. Moreover, for example a 
means by which said compensation means reverses a picture signal and the 1st output means which 
outputs the voltage signal for a write-in compensation corresponding to the reversed picture signal It 
consists of means to choose the voltage signal for a write-in compensation of said 1st output means and 
said voltage signal for reset compensation in order, and to output them. Said write-in means It consists 
of a delay means by which a picture signal is delayed by the 1 horizontal-scanning period the 2nd 
output means which outputs the write-in voltage signal corresponding to the delayed picture signal and 
a means to choose said the 2nd output voltage signal and said reset voltage signal of an output means in 
order, and to output them. 

[0012] Moreover, the drive approach of the liquid crystal display component concerning this invention 
Ihe substrate of another side in which the counterelectrode which while is equipped with the pixel 
electrode arranged in the shape of a matrix, and counters a substrate and said pixel electrode was 
tormed, In the drive approach of impressing a voltage signal to the pixel electrode of the liquid crystal 
display component equipped with the liquid crystal arranged between said substrates, and displaying an 
image Make sequential selection of the pixel electrode of each line, and the reset electrical potential 
difference and video signal which make the orientation of said liquid crystal molecule carry out in the 
predetermined direction to the pixel electrode of the selected line are delayed by the 1 level actuation 
period. The write-in step which impresses the signal for control which consists of a write-in electrical 
potential difference which performs the gradation display defined by said delayed video signal, Reverse 
said video signal and are defined by the reversed video signal. The compensation step which impresses 
the signal for compensation for offsetting the dc component of the electrical potential difference 
impressed to liquid crystal by said write-in step to the pixel electrode of the next line of said pixel 
electrode of the line chosen by said write-in step synchronizing with said write-in step It is 
characterized by being constituted more. 
[0013] 

[Function] The 2nd transistor connected to the pixel electrode of one line and the 1st transistor 
connected to the pixel electrode of the following line synchronize and turn on the liquid crystal display 
ot the above-mentioned configuration by impressing a gate pulse to a gate line one by one. Therefore 
sequential selection of the pixel electrode is made every two lines for every gate line of one line 
Namely as for the pixel electrode of one line, the electrical potential difference in the first half of said 
signal which carries out pixel impression is impressed from the 1st data line through the 1st transistor 
during the se ection period of the line by which the gate pulse was impressed to the gate line of the line 
Ihe electrical potential difference in the second half of the signal impressed to said pixel from the 2nd ' 
da a line through the 2nd transistor during the selection period of the following line by which the gate 
pulse was impressed to the gate line connected to the pixel electrode of the following line is impressed 
1 heretore, since the write-in period of one pixel electrode is made into the selection period of two 
adjoining gate lines according to the liquid crystal display of the above-mentioned configuration the 
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selection period of a party's gate line can be shortened and frame frequency can be made high. 
[0014] Moreover, since a reset electrical potential difference is impressed before write-in electrical- 
potential-difference impression, the orientation condition of the liquid crystal at the time of write-in 
electrical-potential-difference impression is fixed, and the display gradation corresponding to a write-in 
electrical potential difference is stabilized, and is obtained. Moreover, a control signal and a 
compensatory signal can be inputted into one pixel electrode from a mutually different transistor, and 
the configuration of a control system can be simplified. 
[0015] 

[Example] Hereafter, one example of this invention is explained with reference to a drawing. First, the 
configuration of the liquid crystal display component concerning one example of this invention is ' 
explained. It is the top view of a substrate (bottom substrate) in which drawing 1 formed the sectional 
view of a liquid crystal display component in, and drawing 2 formed the pixel electrode of a liquid 
crystal display component, and the active component. 

[0016] This liquid crystal display component is the thing of an active matrix, and array formation of the 

I st and the 2nd thin film transistor (following, TFT) 1 3 and 1 5 which were connected to the pixel 
electrode 11 transparent to the lower substrate (henceforth, bottom substrate) 1 and one pixel electrode 

I I in drawing 1 among the transparence substrates (for example, glass substrate) 1 and 2 of a pair is 
carried out at the shape of a matrix. 

[0017] Although the 1st and 2nd TFT 13 and 15 do not carry out illustration, the gate electrode formed 
on the bottom substrate 1 and a gate electrode consist of wrap gate dielectric film, a semi-conductor 
layer formed on gate dielectric film, and a source electrode and a drain electrode, for example. 
[0018] As shown in the bottom substrate 1 at drawing 2 , the gate line (scan line) 17 which extends in 
the line writing direction of the pixel electrode 1 1 is wired. There are more one numbers of the gate line 
1 7 than the line count of the pixel electrode 1 1 . Moreover, the 1 st and the 2nd data line (gradation signal 
line) 1 9 and 2 1 are wired in the direction of a train of the pixel electrode 11. 
[0019] It is connected to each pixel electrode 1 1, the end, for example, the source electrode of the 
current path of the 1st and 2nd TFT 13 and 15. The drain electrode of 1st TFT13 is connected to the 1st 
corresponding data line 19, and the gate electrode is connected to the corresponding gate line 17. The 
drain electrode of 2nd TFT15 is connected to the 2nd corresponding data line 21, and the gate electrode 
is connected to the gate line 1 7 of the following line. 

[0020] That is, the gate electrode of 2nd TFT 15 which the gate electrode of 1st TFT13 connected to the 
pixel electrode of the Nth line was connected to the gate line 17 of the Nth line, and was connected to 
the pixel electrode of the Nth line is connected to the gate line 17 of the N+lst line. Moreover, the drain 
electrode of 2nd TFT15 which the drain electrode of 1st TFT13 connected to the pixel electrode of the 
Mth train was connected to the 1st data line 19 of the Mth train, and was connected to the pixel electrode 
1 1 of the Mth train is connected to the 2nd data line 2 1 of the Mth train. 
[0021] In drawing 1 , each pixel electrode 1 1 of the bottom substrate 1 and the transparent 
counterelectrode 31 which counters are formed in the upper substrate (henceforth, upper substrate) 2. A 
counterelectrode 31 consists of electrodes of one sheet covering the whole viewing area, and the fixed 
reference voltage V0 is impressed. 

[0022] The orientation film 3 and 4 is formed in the electrode forming face of the bottom substrate 1 and 
the upper substrate 2, respectively. The orientation film 3 and 4 is level orientation film which consists 
of organic high molecular compounds, such as polyimide, and orientation processing by rubbing etc is 
performed to the front face. 

[0023] The bottom substrate 1 and the upper substrate 2 are pasted up through frame-like a sealant 5 and 
a spacer 7, and liquid crystal 6 is enclosed with the substrate 1 and the field surrounded by the sealant 5 
between two. The spiral pitch of a chiral smectic C phase is a ferroelectric liquid crystal (DHF liquid 
crystal or SBF liquid crystal) smaller than spacing of both the substrates 1 and 2, liquid crystal 6 carries 
out orientation of the liquid crystal molecule to spiral structure with a predetermined pitch, and its shaft 
of the spiral is almost parallel to the direction of the orientation film 3 and orientation processing of 
four, the liquid crystal molecule of liquid crystal 6 ~ one polarity - and 1st direction of orientation 6a 
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shown in drawing 3 (B) as a continuous line when the electrical potential difference beyond a value 
predetermined in an absolute value is impressed - orientation ~ carrying out - the polarity of another 
side - and when the electrical potential difference beyond a value predetermined in an absolute value is 
impressed, orientation is carried out to 2nd direction of orientation 6b shown with a wavy line. 
[0024] Polarizing plates 8 and 9 are arranged at the upper and lower sides of a liquid crystal display 
component, respectively, polarizing plates 8 and 9 -- on the other hand, transparency shaft 8a of the 
upper polarizing plate 8 is almost parallel to direction of orientation 6b, as shown in drawing 3 (A), and 
transparency shaft 9a of the polarizing plate 9 of another side lies at right angles to transparency shaft 8a 
of the upper polarizing plate 8 mostly, as shown in drawing 3 (C). 

[0025] The gate line 17 is connected to a gate driver (line drive circuit) 23. The 1st data line 19 is 
connected to the 1st multiplexer circuit 47 in the 1st column driver (train drive circuit) 40, and the 2nd 
data line 21 is connected to the 2nd multiplexer circuit 57 in the 2nd column driver (train drive circuit) 
50. 

[0026] An analog video signal is supplied to the 1st column driver 40 and the 2nd column driver 50. The 
2nd column driver 50 It is for writing in with the reset pulse P3 of reset electrical-potential-difference- 
VR which carries out orientation of the direction of a major axis of the liquid crystal molecule of the 
liquid crystal 6 shown in drawing 8 (B) to 1st direction of orientation 6a, or 2nd direction of orientation 
6b, and impressing the write-in pulse P4 of an electrical potential difference VMOD to the pixel 
electrode 1 1. The 1st column driver 40 is for impressing the pulse PI of electrical-potential-difference- 
VMOD for a write-in compensation for compensating that one polar electrical potential difference 
inclines toward liquid crystal 6, and the reset pulse P2 of the electrical potential difference VR for reset 
compensation to the pixel electrode 11. 

[0027] The reversal video amplifier 41 which carries out reversal magnification of the analog video 
signal SI which the 1st column driver 40 inputted, The 1st sample hold circuit 43 which samples the 
reversed analog video signal S2, The 1st output circuit 45 which outputs the video signal for the 1 level 
period sampled by the 1st sample hold circuit 43 to parallel, The electrical potential difference VR for 
reset compensation of electrical-potential-difference- VMOD for a write-in compensation, and straight 
polarity which the 1st output circuit 45 outputs One selection period is made into one period, and it 
consists of the 1st multiplexer circuit 47 where the phase shifted said selection period slightly and which 
changes, switches according to a signal SL 1 , and is outputted to the 1 st data line 19. 
[0028] The delay element 51 which carries out 1 horizontal-scanning period delay of the analog video 
signal SI which the 2nd column driver 50 inputted, The 2nd sample hold circuit 53 which samples the 
delayed analog video signal S3, The 2nd output circuit 55 which outputs the video signal for the 1 level 
period sampled by the 2nd sample hold circuit 53 to parallel, It writes in with reset electrical-potential- 
difference- VR of the negative polarity which the 2nd output circuit 55 outputs, and an electrical 
potential difference VMOD consists of the 2nd [ which reversed the change signal SL 1 ] multiplexer 
circuit 57 which changes, switches according to a signal SL 2, and is outputted to the 2nd data line 21. 
[0029] Next, actuation of the liquid crystal display of the above-mentioned configuration is explained 
with reference to drawing 4 R> 4 and drawing 5 . Drawing 4 (A) shows the output signal S2 which 
reversed the wave of the analog video signal SI supplied from external devices, such as a computer, 
with the reversal video amplifier 41 to this liquid crystal display, and drawing 4 (B) shows the output 
signal S3 which delayed the signal SI during 1 level actuation by the delay element 51. Drawing 4 (C) 
shows the inhibit signal which synchronized with the Horizontal Synchronizing signal. Drawing 4 (D) 
and (E) show the output of the 1st and 2nd output circuits, respectively. Furthermore, in drawing 4 (F) 
and (G), the wave of the change signals SL1 and SL2 supplied to the 1st and 2nd multiplexer circuits 47 
and 57 and drawing 4 (H) show the wave of the output signal of the 1st multiplexer circuit 47, 
respectively, and drawing^ (I) shows the wave of the output signal of the 2nd multiplexer circuit 57, 
respectively. 

[0030] Drawing 5 (A) and (B) are the same wave form charts as drawing 4 (H) and (I), and they are 
indicated, respectively in order to clarify timing relationship between drawing 4 and drawing 5 . The 
wave of the gate pulse by which drawin g^ (C) is impressed to the gate line 17 of the Nth line, The wave 
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of the gate pulse by which drawing 5 (D) is impressed to the gate line 17 of the N+lst line, The wave of 
the gate pulse by which drawing 5 (E) is impressed to the gate line 17 of the N+2nd line, the wave of the 
electrical potential difference on which drawing 5 (F) is impressed to the pixel electrode 1 1 of the Nth 
line, and drawin g 5 (G) show the wave of the electrical potential difference impressed to the pixel 
electrode 1 1 of the N+ 1 st line, respectively. 

[0031] The analog video signal SI is a signal which decodes the usual NTSC signal and is generated 
and consists of signals which show the brightness of each pixel on 1 scan line which follows a 
Horizontal Synchronizing signal and it. In addition, notations, such as "N" within a wave and "N+1 " 
mean that the wave is the signal which defines the display gradation of pixels, such as the Nth line and 
N+1 etc. line. 

[0032] The analog video signal SI is changed into the video signal S2 reversed as an amplification 
factor showed drawin g 4 (A) with the reversal video amplifier 41 of -1, and is supplied to the 1st sample 
hold circuit 43. Moreover, the analog video signal SI is changed into the video signal S3 by which 1 
horizontal-scanning period delay was carried out as a delay element 51 shows to drawing 4 (B) and it is 

supplied to the 2nd sample hold circuit 53. 

[0033] The 2nd sample hold circuit 53 outputs the signal sampled before the 1 horizontal-scanning 
period while sampling the delayed video signal S3 to predetermined timing (timing corresponding to the 
location of each pixel on one line) through the 2nd output circuit 55, as shown in drawing 4 (E) The 2nd 
multiplexer circuit 57 answers the change signal SL 2 shown in drawing 4 (G), and it is outputted to 
(Sacwm f 4 (!) at *e 2nd data line 21 which chooses the write-in electrical potential difference VMOD of 
reset electncal-potential-difference-VR of negative polarity, and straight polarity by turns and 
corresponds so that it may be shown. 

[0034] The 1st sample hold circuit 43 outputs the signal sampled before the 1 horizontal-scanning period 
while sampling the supplied reverse video signal S2 to predetermined timing through the 1st output 
circuit 45 as shown in drawjng4 (D). As the 1st multiplexer circuit 47 answers the change signal SL 1 
shown in drawin g 4 (F) and is shown in drawing 4 R> 4 (H) Reset electrical-potential-difference-VR 
and the absolute value of negative polarity which are impressed to the pixel electrode 1 1 equally 
Reversed polarity, That is, it writes in, and equally, an electrical potential difference VMOD and an 
absolute value choose electrical-potential-difference-VMOD for a write-in compensation of reversed 
polarity, i.e., negative polarity, by turns, and output it to the 1st corresponding data line 19 supplied 
from the electrical potential difference VR for reset compensation and the 1st output circuit 45 of 
straight polarity. 

fX 3 ^ ?_* driver J 23 im P resse s a gate pulse to each gate line 17 one by one, as shown in drawing 5 
(^) - (b). The 1st and 2nd TFT 13 and 15 by which the gate was connected to the gate line 17 on which 
the gate pulse was impressed, and the source or a drain electrode was connected to the pixel electrode 1 1 
ot a line different, respectively synchronize and turn on. The signal (signal shown in drawing 4 (H) (1) 
and drawing 5 (A), and (B)) currently impressed to the 1st and 2nd data lines 19 and 21 is supplied to 
the pixel electrode 1 1 of each line. 

[0036] For this reason, if a gate pulse is impressed to the gate line 17 connected to 1st TFT13 connected 
o the pixel electrode 1 1 of the Nth line, and 2nd TFT15 connected to the pixel electrode of the N-lst 
line, for example As shown in this period and drawing 5 (F) While the signal for compensation which 
writes in the pixel electrode 1 1 of the Nth line through the 1st data line 19 and 1st TFT13 and consists 
of electncal-potential-difference-VMOD for compensation and an electrical potential difference VR for 
reset compensation is impressed It writes in the pixel electrode 1 1 of the N-lst line with reset electrical- 
potential-difference-VR through the 2nd data line 21 and 2nd TFT15, and an electrical potential 
difference VMOD is impressed. 

t °? 3 3x N f Xt * ' f 3 gatC pulSe is pressed to the gate line 17 of the N+lst line, as shown in drawin g 5 (F) 
m V u xt??. Pe ^° d Whilc Signal for display Srartrtum control which becomes the pixel electrode 
11 ot the Nth line from the write-in electrical potential difference VMOD of reset electrical-potential- 
ditterence-VR of negative polarity and straight polarity through the 2nd data line 21 and 2nd TFT15 is 
impressed The signal for compensation which writes in the pixel electrode 1 1 of the N+lst line through 
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the 2nd data line 21 and 2nd TFT 15, and consists of an electrical potential difference VR for electrical- 
potential-difference-VMOD reset compensation for compensation is impressed. And if the gate pulse 
impressed to the gate line 17 of the N+lst line turns off, 2nd TFT15 of the pixel electrode 11 of die Nth 
line will turn off; and the write-in electrical potential difference VMOD currently impressed to the pixel 
electrode 11 at the time will be held till the next selection period. mcpixei 
[0038] Therefore after the signal for compensation which writes in the pixel electrode 1 1 of the Nth line 
through 1st TFT 3 during the selection period by the gate pulse from the gate line 17 of the Nth line 
and consists of electncal-potential-difference-VMOD for compensation and a reset compensation ' 
electrical potential difference VP . was impressed, The signal for display gradation control which writes 

J" 1 ? ™* electnca 1-POtential-difference-VR through 2nd TFT15, and consists of an electrical 
potential difference VMOD during the selection period by the gate pulse from the gate line 17 of the 
N+lst line is impressed. For this reason, a liquid crystal molecule is maintained by the middle 
orientation condition of arbitration, and the gradation display of it is attained 

[0039] As explained above, according to the liquid crystal display component and its drive approach of 
die above-mentioned configuration, only by supplying the usual analog video signal to a liquid crystal 
display component The wnte-m electrical potential difference VMOD which can display the image of 
the gradation of arbitration and is supplied to the pixel electrode 1 1 It is not necessary to generate 
externally electncal-potential-difference-VMOD for a write-in compensation for compensating reset 
electncal-potential-difference-VR and these dc components (offset), and the signal (data) which directs 
%^^^\^ce VR for reset compensation. Moreover, since dectSp^tial 
difference-VMOD and VR for compensation are impressed to the pixel electrode 1 1 of the N+lst line at 
die period which writes in the pixel electrode 1 1 of the Nth line with reset electrical-potential- 
IST*"^ . P y - &? d f on contro1 ' 3X1(1 is impressing the electrical potential difference VMOD 
since the writing to one pixel electrode 1 1 is performed in the selection period of two adjoining lines as 

tT* Z ^T^T W i? (G) • ^ SdeCti0n Peri ° d for 3 " former - it can Zder * hatf 
time amount mostly, and duty ratio can be enlarged 

L°^nLS' n 6XamP i e u ^ C u irCUit 7 ° fthe 1St ^ 2nd Column ^ 40 ™ d 50 shown in drawing 2 
is explained- Drawing 6 shows the configuration for the 1st and 1 of the 2nd column driver 40 and 50 
train (data line 1 duty). The 1st sample hold circuit 43 consists of sample hold circuits of the bridge type 
which consists of four switches SW1-SW4 and two capacitors CI and C2 in order to enable actuation 
which supplies a sampling and the sampled electrical potential difference to the 1st output circuit 45 at 
coincidence, so that it may illustrate. The timing of turning on and off of switches SW [ SW1-1 4 is 
controlled by the timing control circuit TC. 1 
[0041] Another side switches off while one of these turns on switches SW1 and SW2 to the 

rrrZfT 11116 ^ 1 " 111 ^ Wkhm e3Ch horiz . ontal scannin S Period of a video signal according to the on-off 
control signal from the timing control circuit TC, and they supply a video signal to a capacitor CI or C2 

itches SW3 ZlT" S T Ple ° f ^ SUPpli6d Vid6 ° SignsU ' md h0ld * other hand, ' 

SSSr y voItage signal currentiy he,d by capacitors ci ** c2 ' 

[0042] As shown in the amplifying circuit AP and drawing 4 (C) it is 1 time whose amplification factor 
of this, the 1st output circuit 45 answers the prohibition (inhibit) signal INH which synchronized with 
fte Horizontal Synchronizing signal, and consists of switches SW5 and SW6 which set the 1st input and 
an 1,1 ° f 30 ? Utput C f f 45 » reference volta g« V0 (being the main electrical potential difference of 
an analog video signal electrical potential difference of a counterelectrode 31). The 1st multiplexer 
ctfcuit 47 answers the high-level change signal SL 1, answers the change signal SL I ! of a SSTsB 1 

li 1a which supplies the output signal of the 1st output circuit 45 to the 1st corresponding data 
line 19, and consists of selectors SE 2 which supply the electrical potential difference VR foVreset 
compensation of straight polarity to the 1st corresponding data line 19 

K 1 !?! ^fSurf! 1011 for of * e 2nd s amP>e hold circuit 53 is the same as the configuration 

oult • 1 ClfCUlt 43 ' XCe *** PO'nt that an input signal is S3. The configuration of Ae 2nd 

output circuit 55 is the same as the configuration of the 1st output circuit 45. The configuration of the 
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2nd multiplexer circuit 57 replaces the electrical potential difference VR for reset compensation with 
reset electrical-potential-difference- VR, and is the same as the configuration of the 1st multiplexer 
circuit 47 in the change signal SL 1 except the reversed point of changing, replacing with a signal SL 2 
and replacing the connection place of a selector with the 2nd data line 2 1 . 

[0044] Next, actuation of the 1st [ which has the configuration shown in drawing s ], and 2nd column 
driver 40 and 50 is explained with reference to drawing 4 . First, the timing control circuit TC carries out 
predetermined period OFF of another side while carrying out predetermined period ON of one side of 
switches SW1 and SW2 to the timing to which it corresponds within each horizontal scanning period 
and it makes the corresponding image data for columns contained in the video signals S2 and S3 shown 
in one side of capacitors CI and C2 at drawing 4 (A) and (B) sample. On the other hand, the timing 
control circuit TC makes the switch SW3 connected to the way which is not under sampling among 
capacitors CI and C2, or SW4 turn on, and supplies the electrical potential difference currently held at 
the capacitor to an output circuit. 

[0045] The 1st and the 2nd output circuit 45 and 55 set the period when the inhibiting signal INH which 
synchronized with the Horizontal Synchronizing signal shown in drawing 4 (Q is supplied and its 
output as reference level V0 while they amplify the supplied signal 1 time with Amplifier AP and output 
it. For this reason, the output signal of the 1st output circuit 45 and the 2nd output circuit 55 comes to be 
shown in drawing 4 (D) and (E). 

[0046] The 1st multiplexer circuit 47 answers the selection signal SL 1 shown in drawing 4 (F) the 
period when a selection signal SL 1 is high-level chooses the output of the 1st output circuit 45shown in 
drawin g 4 (°)» a selection signal SL 1 chooses the reset electrical potential difference VR, and the 
period of a low level outputs. For this reason, the 1st multiplexer circuit 47 supplies the signal shown in 
drawmgJt (H) to the 1st corresponding data line 19. 

[0047] On the other hand, the 2nd multiplexer circuit 57 answers the change signal SL 2 shown in 
drawmg_4 R> 4 (G), the period when the change signal SL 2 is high-level chooses the output of the 2nd 
output circuit 55 shown in drawing 4 (E), the change signal SL 2 chooses reset electrical-potential- 
difference-VR, and the period of a low level outputs. For this reason, the 2nd multiplexer circuit 57 
supplies the signal shown in drawing 4 R> 4 (I) to the 2nd corresponding data line 2 1 
[0048] On the other hand, a gate driver 23 carries out sequential impression of the gate pulse of pulse 
width shorter than a 1 horizontal-scanning period on the gate line 17, as shown in drawing 4 (C) - (E) 
When the 1st TFT13 and 2nd TFT15 which were connected to one pixel electrode 1 1 carry out 
sequential ON, 1st TFT13 turns on, the signal currently outputted to the 1st data line 19 is impressed to 
toe pixel electrode 1 1 by this gate pulse and 2nd TFT15 turns on by it, the signal currently outputted to 
the 2nd data lme 21 is impressed pixel electrode 1 1. For this reason, for example, the wave-like 
electrical potential difference shown in drawing 5 (F) is impressed to the pixel electrode 1 1 of the Nth 

11T1C 

[0049] As explained above, a liquid crystal display component can be driven by using the configuration 
shown m drawing 6 using the drive circuit of an easy configuration. In addition, this invention is not 
limited to the above-mentioned example, but various deformation is possible for it. For example the 
configuration of the sample hold circuit shown in drawing 6 , an output circuit, and a multiplexer circuit 
is instantiation, and can use other circuits which have the same function substantially. For example 
other electrical potential differences, such as supply voltage VDD, are sufficient as the reference voltage 
supplied to an output circuit. Although it wrote in the 1st data line 19 and the electrical potential 
difference for compensation and the electrical potential difference for reset compensation were 
impressed m this sequence in the above-mentioned example, it is good even if reverse in sequence 
Moreover, although straight polarity and a reset electrical potential difference were made into negative 
polarity and the wnte-in electrical potential difference was made [ the electrical potential difference for 
a write-in compensation ] into straight polarity for negative polarity and the electrical potential 
difference for reset compensation, it is [ electrical potential difference / for a write-in compensation / 
electrical potential difference / straight polarity and / for reset compensation ] good in negative polarity 
and a reset electrical potential difference also considering straight polarity and a write-in electrical 
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potential difference as negative polarity. 

[0050] In the above-mentioned example, although the analog video signal SI was set to one, it is 
applicable also like a full color display by preparing a RGB analog video signal, making the sample hold 
circuit of the column for R displays sample the analog video signal for R, making the sample hold 
circuit of the column for G display sample the analog video signal for G, and making the sample hold 
circuit of the column for B displays sample the analog video signal for B. 

[0051] In the above-mentioned example, although DHF liquid crystal and SBF liquid crystal were used 
the spiral pitch of the chiral SUTEKU tick C phase called SSF liquid crystal can apply the invention in ' 
this application also to the ferroelectric liquid crystal and antiferroelectricity liquid crystal which have 
the memory nature (bistability nature) of two orientation conditions stabilized more greatly than 
substrate spacing of a display device. Moreover, like macromolecule distribution liquid crystal, if two or 
more electrical potential differences are impressed to a pixel by a hysteresis etc., it will not restrict to 
above-mentioned liquid crystal. 
[0052] 

[Effect of the Invention] Since an electrical potential difference can be impressed to the pixel electrode 
of the following line at the period which is impressing the electrical potential difference to the pixel 
electrode of a certain line according to the liquid crystal display of the above-mentioned configuration as 
explained above, the selection period for 1 gate line can be shortened, and a duty ratio can be enlarged 
Moreover, the image of the gradation of arbitration can be displayed only by supplying a video signal to 
a liquid crystal display component, it is not necessary to generate externally the signal (data) which 
directs the electrical potential difference for compensating the write-in electrical potential difference 
supplied to a pixel electrode, reset electrical potential differences, and these dc components (offset) and 
the configuration of a control system becomes easy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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©ttft©E^)iCiH^-r«3fi«l*tt}RStS^fc3S 
*^ £, WE^*f5ff©ii**ff©l(r 

E£ 1 © h 5 yVKZoyf- Y tZ\<Dtt!fc-?Z>ft(D 1 ff 
W©ff©H*«©*2©h5>5?X3'©y-htCji 

wsn&iiMay- h xcttEsg i a^si 2 © h 5 > 
s>xir**>r*«Rfln**ffl*"r«w5*«t, me 

W&REJ: D«R^n^l)WB»«1-«ff©H*«tt(: 
ifflG8$§«tt&ii£i!(iGS& 1 2 ©E|fiJtt«8©- 

*£»*'4-£fcl6©iJ'|r<y K«ffim#£HS©*mRNi 



(4) #$¥8- 1 5 6 7 1 

5 

SWE*2©7 ! -^5-f>tttE«2©h5>5?X^t 
«-r*&»©*MMB*fcttGJS 1 ©x-* 94 > turn 
[0 0 11] MGttjRfll^tt. mam. iiG#£&*« 

*fc#*r«»*&**EEflMj sua*-** 2 ©a^ 

St, »G»2©WA#a©ffl*«£Em^tWGU-fey 

n-5. 

[0012] ^©Riflfc^^aata^jiH 8 -©^ 
-^©s«t, ttGs**fficftffl?3#fflMw*j£ 

flA&lltaa*3(^©H*«iK«BEfll^SBJlPl/TiS 
•*««***K«*j*fc*^T, &ff©H?f&«ffi£llB 
*»RU »Rl/fcff©G*MfcttG«*^fc»f« 
©#l*HcErtJStt*U-fey httJEttx^M^* 1*¥ 

50 afHHHMHtxu iBtsn&itGifx^fli^KJcoje 
ta*x x >y ^K«k 0 mmzwMz tizwfco&mi&ft 

ra»LTttC«*a*^xy^KJ:D»RSn*ff©W 

GjBSimffi©*©ff ©mmicmiiTOMUx? ^ 

[0 0 13] 

40 wm ±G«ns©«as*«g», f-Yv-{y\zm 

^y- h^;i/X fcEPUtrr* d t t«fc 0 , lo©fr©iB^ 
n&» 2 © h 7 fc*©ff ©■** 

oJi^iis?$n5. IP'S, io©ff©H^«@«, *© 
ff ©y- h 9-f h/t;^*<BJm^nfc-?-©ff © 

MRMW+fcBloh^S^fc^l/tfcl©^-* 
>d> &M6G*min > rdft^©tt¥©lUEE^AlS 

n. *©tf©G*«*fc««snfcy-h9-f>icy- 
50 K^^xata»**i&)«c©ff©WRioiiyi+fc. «2©k 
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B»**«re©*¥©mffi#Bwn3n*. ^t, ±e 

CO 0 1 4] *&, **&»«E9to®MlcU-t:? h« 
E*»Wttsn*OT. #£&*«£EPflni$©ifcil©ElB] 

[0 0 15] 

[Stdtffl BIT, *»«©H«ra*HlIi*#)»UTBi 

Sts CFSfi) ©¥ffi0-c&*. 

[0 0 16] COatfi^SITtt, 7?7V7vHJ? 

Sffi) l, 2 ©3^. BfllfcfcttTTHol&K 
TS«) 1 Cttam&MMM 1 1 £ 1 o©09&«ffi 1 

iic*«an&*i tm2<Dmmh7>vzt> ckt. 

TFT) 13, 1 5fcjJSThU*;MfcfcBW»ttShT 
[0 0 17] mi t^2©TFTl 3, 1 5tt, 0*1* 

[0 0 18] T*«lfctt, H2K*-r±5fc, HS* 
ffil l©ff*rtlfcJME , r*^-h9'f > (££94 » 

1 7*ne«snTv»*. y-h^>i 7©$&«iBifi 
mm 1 1 ©ft *«fc o i $&, H^««i 1 1 <dm 
Mzmi t^2(o=f-fy-(y (smt^-r » 1 
9, 2 1 tfrnm-znT^z, 

[0 0 19] &P!3f*ffil lfctt, ^1 t^2©TFT 

1 3 1 1 5 ©*«*»©-«!, v-zn.m&mm 

mi ©TFT 1 3©HH>tiW(5t 

*m i ©x-* 5>r > 1 9 *©y- vnm 
KKm-zv-vn >i 7fc««snTv»*. m2© 

T F T 1 5 © H W >ttitt«itrt-*» 2 ©r-^ 7-f 

> 2 1 \z&wtz n, -e©y- h«ffi«^©ff ©y- h y 
-f >i 7fcsw*nTv»*. 

[0 0 2 0] BPS, mNfr©H*«S£$tt3nfcmi 
©t f t 1 3 ©y- h«ffi«mNfT©y- h > 1 7 
tissisn, »Ntf©H*«*fcas«snfc»2©TF 
ti 5©y-h«@ttmN+ifT©y-h7-f>i 7 c 
s^sns. *fc, «M9u©HM«K:»itsn&iii 

©TFT 1 3 © K ^ >@ffiHmi?ll©m 1 ©7*-' ?7 



(5) ftM¥8-1567 1 

> 1 9 fcs«sn. %Mm<DMmmm 1 1 fcga&sn 
fci20TFTi5©HH ymmumumm 2 ©x 

-*5-f >2 1 fctttt£tt"0»*. 

[0 0 2 1] Hlt*V>T, ±fiJ©S« (KT. ±2 
g) 2 left, TSfi 1 ©#iS^«ffi 1 1 
fc*t|n]Sffi3 l#»*StlT^*. #MM3 11**7 
*«*#fct)fc*ltt©««^6«l*sn. -£©S*P 

«Evojw«ipsnTv»*. 

[0 0 2 2] TSS1 t±SS2©««»jjSiSHtt, 
10 ftetlBMItS. 4Wt6nt^5. EfflK3. 4tt 

»d, *©*®ictt5i;>^c«i:siBiRijaa*tjfisn 

[0 0 2 3] TSfcl t±S«2tt, #«©$/- i »HJ5 
<hX^— y-7S;^tTSt$nT*5D, S«l, 2K© 
5 TBStt&««fcl*«a 6 #$tA3tlTV> 
&H61*, tl-lyfrTstZTj y^Cffl©«Jib:y 
^OTilSSl. 2©|R]|R£Q4v£»^«ttffli (DH 

F^a^vi«sBFjKa) -c&th ^©^a^ttms 

a? ©Ky^«t>'3«||*|jtKEl^U *©««E©«lttElRl 
$3, 4©E|Rj^a©^r|pJtBSipfTTa&5„ MS 6© 

^S^Ttt, -*©«ttTf*o|ft*f4l3WJr*©tt£t±© 
SffiSBUml/fclS, 03 (B) CH*T*fmi©El^ 
TJfnl 6 afcEUdU «D6F©«ttT«>o|fi»i[)WJf)6©«[ 

e;±©«jaE&wiDbm, &«6T^-rm2©EiPi^^6 
bicEifirrs. 

[0024] ^sgs^T©±T[ctt, ^-n^nis^ffi 

8, 9«JE«SnTV»*. fi3Efi8. 9©-^. 
«, ±<I3fc£8©jlj§ll&8 afi, 03 (A) {C*-Ti5 
fcEl«*lft6 btBBWCftoTiD, ^©ii^ffi 
9©S1M9 afi, 0 3 (C) t*-rj:5fc±<i)t«8 
©Sj§ift8 a «kli£fi£LTV>5, 
[0 0 2 5] y-h7^f>l 7l*y-M«9-f/t (ffK 

&®m 2 3 cs^sn^. m 1 ©x-^^-f > 1 9 \t 

Slon^H^A* (^JlffiiilHlSS) 40W©mi©'7 

)V9"7'u>7y-\3»4 7\zmjfetu m2©x-^7-f> 
2 1 »m 2 ©a 5 a H9-f n mmnrnm 5 0 «©m 
2 ©Tj^^w^u-iuss 5 7 fcs»sn*. 

[0 0 2 6] 71-aifX7*m\t. mi©n7AH7 
40 -1 , A*4 0i:m2©n7Ah*7'fn5 0 KttJ&Sn*. II 
2©3 9AH5i'A'5 Ott, 08 (B) \Z7fit®&6 0 
MUSH* ©fi*fcSlR]£fS 1 ©EIpJ^IrJ 6 a ^cUttm 2 © 
EGEfiFftie bfcElRtettSU-fey h«JEE-VR©U-fey 

4tsH^m8ii i Kffrira-rsfc*©*)©-?*?), mi 

©37AF7-fA*4 Ott. j0cS6IC-^©®tt©«jaE*t 
Jtlf -5 C t &«MR-r«fc«)©S#a*ttfiffimfiE- VMO 
D©AMP7xP 1 iU-fey hfflfiffl«EVR©<J-fcy h/t 
;WXP2tSDB35imffil lCWiP-r^fc«)©"b©T» 

50 
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[0 0 2 7] 111 ©3 7 Ah* 7-17*4 0«, XtiLtzJ 
>Zf)V*-)l h*@SS4 3 \ZV>7V >^£ti;fc-*¥S8 

M#©i&«i^£A*7 wwctB^-rsm i vmimA 

ff-VMOD£IEffitt©»J-fcy hJfflUB«BEVR£<£, 1 
rtt&$D#A^SL lKftoTflD&*T£§l©x 

> 1 9 fcttrt-rssg i <dv)\,?7u>7D-®&4: 

[0 0 2 8] £§2 ©n^AK^-r A'5 Ott, AJlLItT 
U>yi-^^2©U->^;^-;l/HIiI8S5 3t, H2© 

J8M#©i&&fm£A-5 wH-tfrt-rsas 2 ©art HISS 

5 5t> 3fl2©ttrt085 5©ttrtt£||ffift©<J-fes/ 
b«£-VR£#£&«.«JBEVMOD££> WK>WX.im 
S L 1 £KK3tf£l2jr)#;Ui^S L 2 CftoT^OIfc 
*T$g 2 ©x-* 7-f>21 [rffl^-r^m 2 <DV)V3-7 
l^-tf1i]?&5 7 t^Sffi^nS. 
[0 0 2 9] &f£, ±fe#tf£©i&j|^8fi©llf££gl 
4. 0 5£#!iaLTt&?rr£. 04 (A) «£©i£||g 
^ggCn>t;a-^^©51.g|5ge^S^$n-57± 
D^txtM^S 1 ©^^Stetfx^7>^4 1 ICcfc 
DSetfcW*^S2^U 04 (B) ttJIS^x 
5 1 (c«k Ufg^S l £ 1 *¥Sf1M!8ra»£tffciti;WI^ 

s3**-r. 04 (o \t^¥mmm\zmmvft-( > 
ttfy bfs^s^-r. 04 (d) t (e) n^n^n^ 
iRtf®2©ta^ni?s©ai*^^-r 0 35c. 04 
(f) t (g> a. ^n^n, sgi&tfsg2©v;i,x7 

l/^-y-tUK4 7Rtf5 7Kft|&$tt£«D§;US^SL 
1. SL2©&Jg, 04 (H) \m\(D^)V^Vi7^ 
®8&4 7©a*^©» 04 (I) tt®2©T;Px 
yp^U-@8S5 7©^^^©^$^^^. 

[0030] 05 (a) . (b) *-n**n> 04 

(H) , (I) t^-©S^0T*D, 04£05©M 
©*-r 5 >^M«*l^5l(C-r-5fcft(Cl2«tfet>©T* 

•5. , 05 (o fimNfr©y-h7-r>i 7(cfiWHi$ 

n^y-hA;i.X©» 05 (D) tt^N+lfT©^ 

cwsnsnsy- h/wx©^, 0 5 

(E) «fgN+2fr©y-N7-f >1 7tdEPJnSn-5y 
-h/^X©^, 0 5 (F) «$f5Nff©!Ij|jitt® 1 1 
HWftl3n^«ffi©» 05 (G) tt^N+lff©H 

[0 0 3 1] TtP^trtffSlll flIAtf, aft 
©NTSCffi^Sra-HLT^Snsm^T^O, 



(6) «pM¥8-1 5 6 7 1 

10 

©»&£*-r{t^S«Jj£2n£. fcfc, 

N" , " N+l" ^©lE^tt, *-©igJfWSgNfT. N + 

1 ff^©oa^©^iiisi^8-r5«^-eafe-5 c t 

[0 0 3 2] lttitiiW-io 
SCtf7 ; ^7>^4 HC<fcO04 (A) K^fckSCS 

tesnfeer^-^s 2 \zmmn. m 1 ©-9->^* 

-;PH@K4 3\zm-$nz>. Sfc, Ttnyeftt 
l«g@^5 l(c:«J;D04 (B) \z*t£o\z- 

10 *¥Mgmmmn2ntzv ; r*ms3\z%mft. ai 

2 <DD->7)l*-)l H@K 5 3 fc&H&Sn*. 
[0 0 3 3] II 2 my^)^-)V h*@8S 5 3 

nfcif7 ; *m^s3^j£©^-f$>^ (i7<>±© 

04 (E) (C^-r«k'5(I^2©tH*IsI?S5 5£tf* 
LTa*fS. $g2©T;i/x7V*-9-|i]885 7«, 04 
(G) [^T«DSA^SL2tCfS^U 04 (I) 
fcjjVr«fc5fc, ^ffitt©'J-fey h«ffi-VRtEffitt© 
a? #£&#«BEVM0D££Sl;:3!«LT, *f£T-53S2© 

[0 0 3 4] Bl©-y->^;^-JUHlHl?S4 3Uttj&$ 

>^-rs tmz-*¥-%gwmm\z-v->-7i) >^lt& 
vifcfs^^, 04 (d> \z*-r&o\z. mi<D0il}®® 

4 5<£^LTtil*-r5. %l<D-?)V?7U>7D-®&4 7 
tt. 04 (F) f3*-r«0#A^SL lfc(6SU 0 
4 (H) li*T=k5(^ B^«S1 1 liMSn-S^® 
tt©ij-fey h«ffi-VRi:if&#ffi#$L<)£ffitt, IP 
50 iE@tt©'J-fey hffi«fflmjEEVR«!:^l©a*08S 
4 S^^^i^^nfeS^^SffiVMODt^ffl^b 
<Mffitt, fiU^, ftffitt©##E*ffl«ffl«E-VMOD 
S^SCS^LT. ^f^l©x-^7-f>l 9K 

[0 0 3 5] y-h h*7-f A* 2 3\t. 0 5 (C) ~ 

(E) \z^-Ti:o\z, bf-YH y\ 7\zm&?-Y 

■<>i7\z>f-b&&mn, *n j en&tezftom$ 

40 I20TFT1 3il 5 tt)mMVX*>V. Sgl&tf 
M2©x-^71'>1 9, 2 1 tC^Un$nTVifc^# 
(04 (H) . (I) Rt;0 5 (A) , (B) iZ*?® 

^n^n©ff©H^««ii uzmtz. 

[0 0 3 6] Z\(Dtztb, &mt. |gNff©H^«ffil 1 
JlS^$nS^l©TFTl 3t^N-lff©B^ttS 
K$S&3n52§2©TFTl 5 t CSi^Snsy- h 5 

soinztf-b/vvxzmmtzt. ^©m 05 
(f) (i^-r«t5{c, mm c>®%nm 1 1 1 ©^ 

-^7f>l 9 t^l©TFTl 3 tZftLXmt&fr 
50 *6«ffl@ffi-VM0DtiJ-b>y h«?«fflfiffiV R 



22 

I WZ^KD^-^y^ >2 1 £812 ©TFT 1 5££ 
^LTUizy h«EE-VRt#«a*«£EVMOD«JR«B 

[0 0 3 7] XiiZ. %N+lft<D>f-by'(>l 7(cy 

-h/wxeararrsi, 0 5 (f) , (o \z*?& 

9y^>2 1 <£3§2©TFT1 5t&^tT^ffittOU 
•fey h«JE-VRiIEffitt©#£&*ttJEVM0D<!:fr6 

a***PWiKHWB©«WRiiiDan*t*K:»N+ 1 
ftom%mm 1 1 t^fg 2 ©x-* ?-i > 2 1 tm 2 ©t 

FT 1 5*^UT»*a**Mlffl*£E-VllODU-fe!yh 

t, mN+iffoy-h7-f>i7fcWii$nfcy-h 

/VlZifity-rzt, 8§Nfr©iii?SS«ffi l i©$g2©T 

ft 1 5W7i, zm&rmmnmi ncawosn 
T^&»*a*«EEvi«)D«»*oaiR»iiiiiST?«»4n 

[0 0 3 8] ftoT, mNffOBi^«@l ltt, fllNtf 
W-hy'Ol 7*6oy-h/^XKJ:*«RJIIII 
* KSB 1 ©TFT 1 3 S^LT«S&**lflMI*EE-V 
MODtU-ty httft«EVR&»£tt&ttftJBft*ftBi 

msn&a. s§N+ifr©y-h7'f>i 7*soy- 

h/WXfc±*WUMI|>Plc82©TFTl 5£;frbT 
U-fey h«JBE-VRt»*a*«£EVM0Dt*>6a:S3i 

[0 0 3 9] tt±RWUfc«fc5t:, ±CHA©«A«« 
*TRtf*©Mft#i6fcJ;tttt\ m.ftOT+uVMtt 

•ft**-r<5 5:t«»T*. ia^«ffii 1 \z&&?zmt 

&*«JEVM0D, 'Jt-^tE-VR, Rtfitl"-.©* 

Mf&ttzm® mm -rzrztb<Dm%&frmm%n&- 
ft^«T±*"r*«39»av». ^Nff©H^ 

mmi 1 E*jNMMM©y-fc9 MlEE-VRi»£ 
a**ffiVMOD*mjDUTVJS«I(HIfc» »N+lff©H 
%mmi l£ttfltfll©ttEE-V)iaD£VR&B]ftrrs© 

t, E5 (f> , (g> \z™?£z)\z, l-Dommmm 

I I ^©#£&*£8!Mg-f s 2 o©ff omsRMwcn o 
tv^©t, -ff^©smnn&f£3iE©i3^^©«m 

-ess. 

[0 0 4 0] H2fc*f»lfcH2©3 9Al«5 

-YAM0. 50©@RMf|ft©-«|«K^-r«. H6I2. 
JBlRtf»2©3 5Z>H5-f A'4 0, 50©ljaj# (x 

-*?-f>i**» ©ma***. 0^-rs«k5fc, m 

7W >tf Lfc«ffi*«I 1 ©W^7l=lBS4 5 I'ft^-T^tfi^ 



(7) #M¥8- 1 5 6 7 1 

22 

SK^CWUfTSfc©, 4t?©^yxSWl~SW 
4t2O03>r>*Cl, C2#&*M5an*7Uy 

SWl~SW4©^-> • *y<D9<1 §>#\3.9<{ 
M«PBKTCICJ:D«flSn«. 
[0 0 4 1] X-fyf-SWltSW2«^-f5>^iWffll 
0»TC*»6©*> • *7«H«*fc«-9Tlf5**W 
©£*¥*2EMMrt©»r}fc*-f 5 >?-?*©-£#:*> 
1-*fcfc"bltllDWM-7U 3>T>*ClXttC2fc 

yxSW3tSW4«!:«^n^ r na>5 i >-9-Cl, C2 
fc*-Jl> H*nTVi*«EEflH»*JB 1 ©tiJ#le]&4 5 H 

[0 0 4 2] tgl©HJ©[HB4 5B. flNHWlffi©* 
KBttAPfc. 04 (C) 

fcWJBL&iljh MVkt^H WINHKJSSI/ 
T, ®1©W©IhIK4 5©A©tW©SS«PmHEV0 
(7^-D^Kr*fll^©*6«ET*D, MlRl«ffi3 1 
20 ©«JBE) KRjlri"*;W yfSW5, SW6£*S*|Jfc 
3ft*. »l©v;^7^*EF»4 7tt, A-fW 
©«)»)#*ft*|SLlfcJ&SLT, mi©ta©®SS4 5 

©ta*fi^ft»«f *» i ©x-* 5< > 1 9 

•S-feW^SElt, n-WofflO#AfifSLl 
KfcSLT. Effitt©'J"fey hffi«ffl«JEVR^|£;-r 
££§ 1 ©x-* > 1 9 fC^-TS-fe W?:? S E 2 

[0 043] Jg 2 ©it>7;p*-;v h'0K 5 3 © 1 5H«- 

8«*ttx*w«is 3T**aaft» i ©-tf->7>* 

50 -JVHHJS4 3©«*tR|-T**. »2©a*0»5 
5©*jfctt*l©fflaiaiM5©*]fcfcH-T?a*. « 
2©v;i^7l'*1f-BK5 7©*jStt. UtyhSil 

Ll**©KKl/fc«D#*fll^SL2fcftA, -feW^ 
^©»*ftft»2©7 ! -^9'f >2 lKtt;L5&£W 
tt, ^l©T;Px7l^^-y-|U»4 7©«^t^-T* 

[0 0 4 4] ^fc, H5fc*-r«i«srrs»it»2 

©35AH^A*4 0, 5 0©»f^^BI4S:#JlibTR 
40 *r, ^< 5>y«fPigj»TCtt#*T3a9l! 

WIrt©#*1**^-f 5>ycx-f yfSWl tSW2© 

3>f>tCltC2 0-*l:S4 (A), 

(b) t^fhfxtm^s 2, S3ic**n*#*r* 

□ 5Affl©H#x-^^+J->7'J>^S-&§. ^ 
-f 5>^®|ffll|pIKTCttn>r>-9-C 1, C2©5^ 

JBE*tiJ©[El8SIC«i|i&-r-5. 
50 fO 0 4 51 Hi ££2 ©m^PllS 4 5. 5 5tt«i6ft$ 
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nfcflw«JM»APicj:D imzm&hxmtzt 
i NHjwtttsn&ttm. zcDiaiizmmu^vv o \z 

Si^-rS. £©&*. ®l(DtB*I5I8S4 5t^2oai* 
5©m*m^«04 (D) > (E) fc*f«fc5fc 

[0 0 4 6] Jgl ©TJI/x7l^1MI]?&4 7tt04 
(F) K^-rgflm^SLHCJS&UT. Sftft^SL 

iavwi^;i,©jra«04 (d> t^-rig i ©a*® 

S&4 5©tf];*j£jlftU StRfUfSL l^D-W^V© 
»iMttU-fe«y N«JEEVR^S#?LTUl^-rs. £©£ 
S8l©T)Px7V?-tf-[H]S&4 7kt04 (H) (C^-T 

0^£*rffc-r£3§ i ©x-* > 1 9 izmtz, 

[0 0 4 7] ^©V^x?!/^®^ 7«0 

4 (G) fc^-r«9#;UI^SL2U£;gl/r, i2J9# 
*©^SL 2#/Vf ^;i/©TOtt04 (E) C^TIfS 
2©ffl#|HlS&5 5©tti#£lfiRU i?JD#;UI*|SL2 
*tp-P^;p©ajMtt>J-fe7 h«flE-VR^S^LTa 

4 (I) td^T©^^^1-5m2©x-^5'1'>2 1 

\zmtz. 

[0 0 4 8] y- h H5-f A*2 3«04 (C) ~ 

(E) t^-r«fc5C, -*¥**»IWJ;Dfivvt;i*lB 
©y-WWasy-l^-f >i 7 fcH&aiarr*. z: 
©y-h/watj:?), i?©h4hmi i testes*. 

fc£ 1 ©T F T 1 3 tm 2 ©T F T 1 5 tHm^> 
U ^ 1 ©TFT 1 Zffi$~y\y1tb.<£\Zll& 1 <D ; r—9y 
-f > 1 9 fcW*3nTV>*flMW*WMMI 1 1 
n, l20TFT15*lt>LfcHI:«20f-^7'f 

>2 1 \zi&i2i*nx^z>mmfimmmmi lBMnnsn 
(f> fc*-r»»©«EEis«a«iBsn*. 

[0 0 4 9] K±KWlxfcJ:5K. H6K*f«rtft« 
JI3"r<&E:iK«kD. «#fc*|j£©IKf||3i&£fflV>T, 

v;Px7l^^»©*&«0J*T&D, SWftKPI- 

&iz&&-$nzmmnm-t, «ng«jivDD^©ft6©« 

ff-?fc«fcV>. ±E**«lTtt, JglWx-^Ol 9 
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